The current study aims to test the value of mandibular size in sex estimation of a contemporary Greek population. The produced standards are expected to enhance identification of heavily decomposed remains in contemporary forensic settings.
T he accurate and reliable estimation of biological sex, age and ancestry is a growing demand for the identification of unknown human remains in forensic cases. Despite pelvis being considered as the most reliable sex indicator, sexual dimorphism of the cranium has also being acknowledged [1] [2] .
The immediate approach is visual inspection, however, cranial morphology is population specific and as a result, visual assessment has been constantly criticised for the high rate of inter-observer error [2] .
Metric sex estimation methods have emerged around 1930's and it has been demonstrated that they minimize the risk of misclassification and interobserver error [3] thus making them more reliable. Several studies confirm the value of metric methods in different populations [4] [5] with accuracies even up to the impressive [6] .
However it is a fact that the accuracy drops dramatically in the lack of population specific standards [7] .
In Greece forensic anthropology is underdeveloped and most cases of semi-skeletonised or badly decomposed remains are dealt by the forensic pathologists. However the last decade research on anthropological methods has been increased especially after the creation of the two modern osteological collections: a) The Athens collection [8] the Cretan Collection [9] .
Most publications deal with methods of biological profiling with sex estimation techniques to hold the first place. Population specific standards have been provided for several skeletal elements as the skull [9] , the dentition [10] the humerus [11] etc.; yet there are no published studies on the Greek mandible and its usefulness in sex estimation. The current study is the first attempt to explore the potential contribution of the mandible in forensic investigations of skeletal remains by providing metric data for modern Greeks.
MAteriAlS And MethodS
The study sample consists of 36 male and 34 female individuals (mean age for men= 55.3 +/-8.8, for women= 50.9 +/-15.8) from the Cretan collection [9] a contemporary collection housed at the Department of Forensic Sciences of the University of Crete. Permits were obtained from a local District Attorney for the use of the skeletal remains in order to conduct anthropological studies. From 200 individuals we selected individuals of less than 66 years old in order to avoid biases in the measurements due to alveolar absorbsion. A total of 5 measurements (chin height, bicondylar breadth, bigonial breadth, bimental breadth and minimum ramus height) were taken from the using traditional osteometric techniques [4] .
The data is analyzed using univariate and multivariate discriminant function analysis and posterior probabilities. Jack-knife procedure was employed in all cases. Statistical analysis was performed with SPSS subroutines.
reSultS
Results indicate that measurements of male mandibles produce statistically significantly greater values than female mandibles (p<0.05) for all values except bimental breadth. Bigonial breadth is the most discriminatory single dimension and can provide an average accuracy rate of 71% followed by bicondylar breadth with an average of 69% accuracy (Table 1) .
A multivariate method involving bigonial (BigB) and bicondylar (BicB) breadths increases accuracy to 80%. The produced function is the following: The second best function using 3 variables [bigonial and bicondylar breadths and chin height(CH)] results in 77% classification accuracy.
F2=0.116* BicB+0.114*BigB+0.081*CH-24.4011 (b)
Sectioning point is set to zero. In all cases the jack-knife procedure was followed.
Posterior probabilities of correct classification are presented in Figure 1 . For function 1 discriminant scores >2.1 classify an unknown mandible as male with >95% probability of correct classification while discriminant scores <-2.5 classify an unknown mandible as female with over 95% of probability.
According to Function 2 an individual with discriminant score >1.35 would be classified as male with >90% probability of correct classification. . Five of the ten cases in last one and a half year (50%) concerned single skeletal elements (e.g. cranial fragments, long bones) making the existence of methods for biological profiling a vital step in the continuous forensic investigation.
The need for rapid and accurate forensic methods in the investigation of semi-decomposed and highly fragmented remains is increasing by the day especially in light of the increase of violent deaths generally in Greece.
The mandible is one of the most resistant bones with high preservation rates in various environments. Although sex estimation methods based on the cranium are currently increasing in the Balkan Peninsula [11] [12] [13] the published studies on the mandible are restricted to archaeological populations [14] , thus, without any forensic value.
The validity of several skeletal elements for sex estimation for the Greek population has been supported by recent work [9] [10] [11] , yet there is no published study on the mandible. This gap is meant to be filled with this pilot study. Five simple measurements have been taken in a small modern sample from the Cretan collection and data was analysed using discriminant function analysis. The results of this study support the existence of sexual dimorphism in the mandible as suggested by previous studies [4, 5] .
The Greek mandible exhibited higher classification accuracies compared to some other populations [5] thus the simple method proposed here seems quite promising for use in forensic settings.
Subsequently the produced metric standards can be used for sex estimation in heavily decomposed skeletal remains were several skeletal elements are missing while the mandible is retrieved intact. Function 1 (a) which uses two simple measurements (bigonial and bicondylar breadth) results in 80% classification accuracy. Discriminant scores >2.1 classify an unknown mandible as male with >95% probability of correct classification while discriminant scores <-2.5 classify an unknown mandible as female with over 95% probability.
We recommend the use of this method in conjunction with any other sex estimation method is available for the particular set of remains. In case that the mandible is the unique element available, caution should be taken on the interpretation of the results. Sex assessment should rely only in 95% posterior probability estimates.
Additionally a larger sample is needed to confirm the outcome of this pilot study and to better depict the anatomical size variance of the mandible in the Greek population.
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